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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

2. Claims 1 5 3-4, 9, 12-16 and 21-22 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Rabinowitz et al.(US 5,325,002) in view of Gamble et al. (US 5,777,420). Rabinowitz 
discloses a superconducting electric motor (Fig.6) comprising: a rotor assembly (61,62, 63, 64) 
including at least one winding (62, 63; c.5:66-68 and c.6:l-3) which, in operation, generates a 
flux path within the rotor assembly (61, 62, 63, 64); a support member (61) that supports the at 
least one winding (62,63), and an induction structure, i.e. rotor, (61, 62, 63, 64) to support 
induction current for driving the motor in a steady-state induction mode (c.4:41-45; ); the rotor 
assembly (61, 62, 63, 64) configured to operate in a synchronous mode of operation at 
temperatures in which the winding (62,63) exhibits superconducting characteristics (c.4:14-19), 
and in a steady-state induction mode of operation at temperatures in which the winding (62, 63) 
exhibits non-superconducting characteristics (c.6:60-64; c.9, 4-15 and 33-38). 

Rabinowitz does not explicitly teach a "superconducting" winding. Nor does Rabinowitz 

teach that his support member (rotor) 61 is "laminated". 

Regarding the first difference, Rabinowitz c.5:64-c.6:3 teaches that: 

The superconducting material can be in any of a variety of forms, including 
particulate, foil, bulk and thin film superconducting materials. Because it is in a non-wire 
form, instead of one of more windings of wire, the motor/generator can be implemented 
with substantially any superconducting material, including those that are too brittle to be 
easily and/or cost effectively formed as superconducting wires. 
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This disclosure implies that superconductive windings of wire were known in the art. That fact is 
supported by Appellant's own specification (specification, p.3:3-9 and p.9:6-13 referring to U.S. 
Patent 5,581,220) and was admitted to during the appeal hearing. It is further supported by 
Rabinowitz '291 which states that rotating superconducting field coils in rotors have been known 
since 1971 (Rabinowitz '291, c.l:43-55; see also c.l:56-c.2.45 which further discusses the prior 
art). Rabinowitz suggests the use of non-wire superconducting materials in order to expand the 
selection of superconducting materials. Therefore, when one of ordinary skill was selecting a 
less brittle superconducting material, one would have found it obvious to provide a 
superconducting winding as claimed as such was a well known configuration. See the Board's 
opinion p.4:13-p.6:5. 

Regarding the second difference of a "laminated" support, Gamble teaches a 
superconductor motor including a rotor with superconducting windings 30 and an iron core 50 
comprising stacked laminations 52 (Figs.l-2&5). Laminations are preferred over solid iron cores 
because in the event that one of the laminations cracks, the crack is isolated to that lamination 
and will not propagate to neighboring laminations and through the core (c.2: 18-22 & c.4:43-55). 

It would therefore have been obvious to modify Rabinowitz and provide a laminated 
rotor core per Gamble to prevent cracks from propagating through the core. 

Regarding claim 3, Rabinowitz teaches that the rotor assembly (61, 62, 63, 64) includes 
induction structure configured to allow the superconducting motor to generate a starting torque 
which is at least 50% of the rated torque in the induction mode of operation (c.9:4-32). 
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Regarding claim 4, Rabinowitz teaches that the rotor assembly (61 5 62 5 63 , 64) includes 
induction structure configured to allow the superconducting motor to generate a peak torque 
which is approximately twice the rated torque in the induction-mode of operation (c.9:4-32). 

Regarding claim 9, Gamble's induction structure, i.e. rotor 50, comprises a laminated 
support member or core (Fig.5). 

Regarding claims 12-13, Rabinowitz.discloses that the induction structure includes the 
support member (61) which supports the at least one superconducting winding (62,63) and futher 
teaches a stator assembly (60) electromagnetically coupled to the rotor assembly (61,62, 63, 64), 
and an adjustable speed drive providing an electrical signal to the stator assembly (60) (c.9:4-32), 
wherein the adjustable speed drive provides a signal at a first frequency to the stator (60) to start 
the superconducting motor in the synchronous mode of operation and provides a signal at a 
second frequency, less than the first frequency, to the stator (60) in the induction mode of 
operation (c.9:4-32). 

Regarding claims 14 and 16, Rabinowitz discloses that the superconducting winding 
(62,63) includes a high temperature superconductor (see Table 2) and that the support member 
(61) is formed of aluminum. Gamble also teaches a high-temperature superconductive 
conductor for windings 3 0 (c . 3:61-66). 

Regarding claim 15, Gamble teaches a race-track superconducting winding (Fig.4; 
c.3:58-61). 

Regarding claim 21, Rabinowitz discloses a method of operating a superconducting 
electric motor of the type including a rotor assembly (61, 62, 63, 64) including at least one 
superconducting winding (62,63) which, in operation, generates a flux within the rotor assembly 
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(61,62, 63, 64), and a support member (61)which supports the at least one superconducting 
winding (62,63). Rabinowitz discloses that the method comprises: monitoring the temperature of 
the superconducting winding (62,63), operating the superconducting motor in a synchronous 
mode at a temperature wherein the superconducting winding exhibits superconducting 
characteristics, and operating the superconducting motor in an induction mode at a temperature 
wherein the superconducting winding exhibits non-superconducting characteristics^. 9:4-32). 

Regarding claim 22, Rabinowitz discloses that operating the superconducting motor in 
the synchronous mode includes providing an electrical signal to a stator assembly (60), 
electromagnetically coupled to the rotor assembly (61, 62, 63, 64), the signal having a first 
frequency, and operating the superconducting motor in the induction mode including providing a 
signal to the stator assembly (60) at a second frequency less than the first frequency (c.9: 4-32). 
3. Claims 5-8 and 10-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rabinowitz et al. and Gamble et al. (US 5,777,420) as applied to claims 4 and 9 above, further in 
view of Rabinowitz (US 4,176,291). Rabinowitz et al. and Gamble substantially disclose 
applicant's superconducting electric motor as claimed in claims 4 & 9; however, neither 
Rabinowitz et al. nor Gamble disclose that at least a portion of the induction structure is spaced 
from the at least one superconducting winding by a thermal isolation vacuum region (claim 5) or 
an electromagnetic shield spaced from the superconducting winding by a thermal isolation 
vacuum region (claim 10). 

Rabinowitz '291 discloses a superconducting synchronous machine including a rotor or 
induction structure 6 (Fig.2) which includes a portion (18) spaced from the at least one 
superconducting winding (44) by a thermal isolation vacuum region (19) (Fig.2) which includes 
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an electromagnetic shield member (18) (Fig.2). This structure screens the superconducting 
winding from non-synchronous components of the magnetic fields produced by unbalanced or 
transient currents in the armature winding and absorbs thermal radiation from the ambient 
temperature and re-radiates it at a lower temperature (c.4:20-31) . 

It would have been obvious at the time the invention was made to modify the 
superconducting electric motor of Rabinowitz and Gamble and provide a thermal isolation 
vacuum region and electromagnetic shield member disclosed by Rabinowitz '291 for the purpose 
of screening the superconducting winding from non-synchronous components of the magnetic 
fields produced by unbalanced or transient currents in the armature winding and absorbing 
thermal radiation from the ambient temperature and re-radiating it at a lower temperature. 

Regarding claim 6, the thermal isolation vacuum region (19) in Rabinowitz '291 includes 
an electromagnetic shield member (18) (Fig.2). 

Regarding claim 7, Rabinowitz '291 further discloses a cryostat (58, 59, 60) positioned 
between the thermal isolation vacuum region (19) and the induction structure (18). 

Regarding claim 8, Rabinowitz '291 discloses that the electromagnetic shield member 
(18) includes a conductive, non-magnetic material. 

Regarding claim 1 1, the laminations in Gamble lie in a plane parallel to magnetic field 
flux lines extending through the laminations during operation of the superconducting electric 
motor (Figs. 1-2&5). 

4. Claims 17-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Rabinowitz 
et al.(US 5,325,002) in view of Gamble et al. (US 5,777,420) and Renard et al. (US 3,904,901). 
Rabinowitz discloses a superconducting electric motor (Fig.6) comprising: a rotor assembly 
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(61,62, 63, 64) including at least one winding (62, 63; c.5:66-68 and c.6:l-3) having a high- 
temperature superconductor (see Table 2) which, in operation, generates a flux path within the 
rotor assembly (61, 62, 63, 64); a support member (61) that supports the at least one winding 
(62,63), and an induction structure, i.e. rotor, (61, 62, 63, 64) to support induction current for 
driving the motor in a steady-state induction mode (c.4:41-45; ); the rotor assembly (61, 62, 63, 
64) configured to operate in a synchronous mode of operation at temperatures in which the 
winding (62,63) exhibits superconducting characteristics (c.4:14-19), and in a steady-state 
induction mode of operation at temperatures in which the winding (62, 63) exhibits non- 
superconducting characteristics (c.6:60-64; c.9, 4-15 and 33-38). Rabino 

Rabinowitz does not explicitly teach: 1) a "superconducting" winding; 2) a "laminated" 
support; or 3) a cryostat surrounding the rotor assembly. Further, while Rabinowitz teaches an 
electromagnetic shield (torque-shield) 14/64 surrounding superconductor winding 13/62 
(Figs.2&6), there is no teaching that the electromagnetic shield 14/64 surrounds the cryostat. 

Regarding feature (1), as set forth above in the rejection of claim 1, Rabinowitz's 
disclosure implies that superconductive windings of wire were known in the art and therefore, 
when one of ordinary skill was selecting a less brittle superconducting material, one would have 
found it obvious to provide a superconducting winding as claimed as such was a well known 
configuration. 

Regarding feature (2),Gamble teaches a superconductor motor including a rotor with 
superconducting windings 30 and an iron core 50 comprising stacked laminations 52 (Figs.l- 
2&5). Laminations are preferred over solid iron cores because in the event that one of the 
laminations cracks, the crack is isolated to that lamination and will not propagate to neighboring 
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laminations and through the core (c.2: 18-22 & c.4:43-55). It would therefore have been obvious 
to modify Rabinowitz and provide a laminated rotor core per Gamble to prevent cracks from 
propagating through the core. 

Regarding feature (3), Renard teaches a superconducting machine including a cryostat 
(1 19, 120) surrounding the rotor and superconductor winding 115 (Figs.9-10) for the purpose of 
maintaining the at least one superconducting winding 1 15 at cryogenic temperatures (c. 10:27-30 
& 48-54 & c.l 1 :3-9). The outer wall 120 further comprises an electromagnetic shield which 
surrounds the cryostat and the superconductor windings 115 (c.l 0:32-36). 

It would have been obvious at the time the invention was made to modify the 
superconducting electric motor of Rabinowitz and Gamble and provide it with a cryostat 
surrounding the rotor assembly and an electromagnetic shield surrounding the cryostat and the 
superconductor winding per Renard for the purpose of maintaining the superconducting winding 
at cryogenic temperatures. 

Regarding claims 18-19, the machines of Rabinowitz, Gamble and Renard each include 
stator structures. Rabinowitz further discloses an adjustable speed drive providing an electrical 
signal to the stator assembly (60) (c,9:4-32), wherein the adjustable speed drive provides a signal 
at a first frequency to the stator (60) to start the superconducting motor in the synchronous mode 
of operation and provides a signal at a second frequency, less than the first frequency, to the 
stator (60) in the induction mode of operation (c.9:4-32). 

Regarding claim 20, the laminations in Gamble lie in a plane parallel to magnetic field 
flux lines extending through the laminations during operation of the superconducting electric 
motor (Figs.l-2&5). 
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Response to Arguments 

5. Applicant's arguments with respect to claim 1 concerning the laminated support (rotor) 
structure have been considered but are moot in view of the new grounds of rejection over 
Gamble, which teaches a laminated rotor structure. Also, the rejection of the claims has been 
modified in light of the board's rejection of previous claim 1 under.35 U.S.C. 103(a) over 
Rabinowitz et al. (US 5,325,002) alone. See the Board's opinion p.4: 13-p.6:5. 



Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Burton S. Mullins whose telephone number is 571-272-2029. 
The examiner can normally be reached on Monday-Friday, 9 am to 5 pm. If attempts to reach 
the examiner by telephone are unsuccessful, the examiner's supervisor, Darren Schuberg can be 
reached on 571-272-2044. The fax phone number for the organization where this application or 
proceeding is assigned is 571-273-8300. Information regarding the status of an application may 
be obtained from the Patent Application Information Retrieval (PAIR) system. Status 
information for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov . 
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